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DESIGH FEATURES

Tha RCY is a microprocessor-based comsand and conalrdl wnit wsing an RCA IRBZ CHOS
picropracessor, CMI5 RAH, and TTL PROM. Compoler I/0 circuitry is implemented in
CHOS (04000 eeriak Vogic Lo mininize pawer dissipation. Thae design incorporales a
dual oasiar escillator (one accive, ond cold backup). The master oscillator is a
Temperature Compensated Crystal Oscillater (TR0 purchased From Vectrun to an ACK
speci Fication control drawlng (SO}, Becode 1ogic conslsis of Low Power Scholtky
TIL, and the syac amplifier design uses monsl ithic HERS3Y wideband op amps.

Paris were requirgd to be JAM reliability lavel parts ar their equivalosi. Part
selection falls inko three categories:
{1y JAN or better parts fram the Hilitary QPL,
(2) Farts demanstrated Lo BASA tp be equivaleat to JAN level vio text dele
(e.g., COAUODAIW series paris}, or
t4) Parts procored ko an RCA spec control dirawing which £alls gut tests and
screening ta effect JAH equivalency.

BARE BOARD DESLGH [AS)

The design far the associated buard A5 is cunsirucked Frum Jaminated cupper-

clad epoxy glass sheats (WEMA G-T0| Grade FR-4), PER MLL-P-5561T4. Circoit
conneéctions are made through printed kraces which run from point to paint an tha
baacd surfaces. Every Lrace berminalec at an amnular ving. [he aanular rin?
surrcunds ihe hode in which a conponent 1ead or terminmal is locaked. This ring
provides & fouting far the solder, ensurivng good mechanical and electrical
perfarmance. [ts size and shaps are governed by HEL-P-35640 a5 are trace widths,
spacing and wouting. Ehese requirments are reibterated specifically in drawing
nates Lo Furiher assure compliance, Warigtions betwean Lhe arfwork méasler and bhe
final produci [due ba drregularities of the elching procass) are alsoe contralled by
drawing naiesz. This ‘prevents making defective bosrds From good arteork. Holes which
hause no lead or terminal, but serve only Lo electrically interconnect the different
board layers, contain stitch bars for nechanical suppart and increased reliabililby.

Thee thrn hnles are drilled fFrom a airill taps thos eliminating the possibility of
human errgr and allgwing tight contrel gver hole and annular ring concentricity, anm
wmportant relvahility critevion. After drilling and etching, A}l copper cladding is
tin—lead plated per MIL-4TO-1445. This prevides far easy and reliable soldering al
thie Lime of board assesbly, even after periods of prolonged storage.
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OESIGH FEATURES (Lonkinued)
BUARD ASSEHELY DESTGH {aA5}

All components are installed 3n 2 manner which assures maximun reliabilily.
Cowpanent leads are pre-tinned, allewing total wetking of solder joinis. ATl leads
are Formed to provide stress relief and the bodies ‘of large canponents are stohed.
Special oounting and handling instructions are included in each drawing réquired
after Final asseally. The board is coated with urelhane whick protacts against
humidity amd cantaminalion.

BOARD PLACEMENT

lhe boards are secwred in the electronics assenbly by gold-plated beryllium copper
carg guides. Connections are made to the mother board with blind-neted connectors.
Disengagement during launch is pravented by a covar which spans the board's Free adge.
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[ "GDALIFICATION TEST

For Qualiflcation Test Flom, see Yable 2 located at the fronk of this book.
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ACCEPUANCE TEST
Mhe CCIW systems' ACY is subjected ia the Following besting:

* Uibration:  20-80liz: 3 dB/0gt-rise from 0.01 62/M: La 0.04 6Z/He
B0-350¢ Iz: 0.04 624z
I50-250 Haz: 3 dBIﬂzﬁ-Fall ta &.916 Gz
TEd=1004; D.018 FH2
W0a0-2000: 3 dB/0ct-Fall ta & 009 6/Hz

Test Durativn: 1 Mioute per Axis
Test Level: 6.6 Grms

+ Theemal: I0U* F: Time to stablize eguipmeat ples 1 howr
0° ¥z lime ta stablize equirment plus 1 hour
100° F: Time to stablize equigmeat plus 1 howr

bor Acceptance lesl Flow, see Tabla 1 Yocated al Lhe (road of Lhis buek.
OFERATIOHAL TESY

In order to verify that CCTY companents are operabtional, a test musl werify the
fzalth of altl the command eelated components Tronm khe PHS {ATAT] panel switch,
thromgh vhe ACU, through the sync 1ines Lo the CamerasFTU. to the CamervasPTU command
decodar.  The test wugk also verify the camera's ability to praduce videa, the Wil's
abiVity Lo route wigeu, ond the monilor's abiliby to display viden. A similar Lest
wenild Le performed to werify the HOM canmand path.

tee lawnch op Orbilee TealdIn=Flight Test

Pawer (CTY System.

¥iag 1he YIS panel, select a manitor as dectination and bha camara under

test as source.

Send "Camara Powdr On" comnand tvom PHS panel.

Seleck "Exbernal Syac' on muoniygr. :

Observe widan displayad an aonibor.  Kote that if vides on manitor is

synchronized (i.e., steble rasterd then this indicates Lhat Lhe camera

i receyving compesite spnc From the RCU and dhat 1he camera i3 produciag

synchranized video.

G, Send Pan, Mill, fFocus, Foom, OLR, AMD Gaeng commands and visually (2ither
vig the monilar or hrect observation) verify operation.

1. Salact dawnlink as destinatien and canere wader beslt as source.

4. Obsarye wvideo routed to dewnlink.

4. Send "Comera Ppwer OFf® comnand wia PHS panel.

0. Repeat Steps F throwgh 9 except issue commands wia the HOH command path.

this proves Lhat Lhe CITY cquipmenil is operational,

LA Lot
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1= of ndd fiald spnc. Loss of wideg rouking Ot INSPECT IO
tapability in WS,
luse: Procuresed Cogligl — The RCU EEE parts and hardware items dare procured frum opproved
Hoard Dacodes or Line Orivers Worsh Cosg: vendors and swppliers, which maet the requiremants set Forth in the (CTV contract
an ClacksMaltiburst Assy Loss of missian critical and Quality Flaa Work $lalesent [(W5-2593176). Resident DCAS personnel review all
A5, T244064-502, ar widea pracurerent decuments to establish Lhe peed for G50 on selacted parts (PAL 517},
2R0Z2384-501
Iocoiing Insgecdiion and Stecpge - Inceming Quality inspectiony are made oo 311
received matarials and parts. Rasults arve recorded by lot and retained in File by
drawing ond conied] nunbars far fukure reference and traceahlllty. A1l EEE paris are
subjected ip 1nconing acceptance tests as called foar in PAL 315 = [ocoming
Inspection Test Instructions, Tecoming Flighl parts are further processed in
accordance with RCA 1846683 - Preconditioning and Acceptance Requirerenis far
Elecbranic Parks, mith the exception that A and PIHD testing ts net perfuormed.
Hechanical dtems are nspected per PAL 316 = [ncoming Inspection Instvuctions for
Hechanical Jtwns, PAI 305 - Incoming Quality Contral lespection Instructian, aad
PAL 17 - Pracedure for Processiog Incoming ar Purchased Parls Oesigeabted for Flight
Use. Accepted items ave delivered to Haterisl Contrelled Stares and relained under
gpacified coaditians wniil fabrication is reguired. Moncenfarming materials are
held Nur Hatarial Review Bpard (MRB} disposition. (PAaI-387, PAL IOQC-531.}

51 — Priar to the start of RCU buard assembly, all itens are
veriFied bto ke corrack by stock roon parsonnel, as the items are accumulated to form
2 kil, The items are verified again by the pperdtar who assemb]les the kit by
checking againsi the as-built—parts—Tist {ABPL]. ODCAS Mandabory Enspeciian Points
are designated for printed circoit, wire mrap and welded wire boards, plus harmess
conneckars far soldering wiring, crimping, solder splices and quality workmanship
priosr to caating of the ronponent side of badards and sleeving of harnesses.
Specific ACU board jpssembly and test insbruckions are providod in drawing
mxles, and appiicable doguments areé called aubt in the Fabrication Procedure
and Record {FPE-22048241 and parts list PL-2294824. These include wire connection
List 2295901, Frocess Standard RTIV-5046 2200881, Process 3tandard — Bonding Velcro
Tape EIA0ARY, Specification Saldering 22808749, Specification Hame Plate Application
1960167, Specification = Crimping 2280A0{0, Specification - Honding and Staking
22000378, SpeciFficetion — Urethane coating 2280877, Specification - Lacking Cawpound
26116, Specification Epaxy Adhesive 20IM9H5, Specitication = Harking Z/HOHTG,
Specification — Warkmanship S03003%, Specification Ganding and Skaking 2200075

- Ay open bux test 1% perfoveed per TP-IT-Z204824, and an
lcteptan:e Iest pur TP-AT-2204824, includieg vibration and Lheraal-vacoon,  Targques
_are speciFied and witnessed, lraceahility Aawrbery are recordeg, and calibrated tools
are chackad pricr to use. HEA Quality and BCAS inspections are performed at the
completion ot spacitied FPA gperations n accordance with PAL-204, PAL-I05, Pal-206,
and PAL 217, DCAS persoine] witness ROU button-up and critical btorquing. ROA and
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QA TWSPECTION (Cantinued]

OCAY gersonnel pankblor acceptance tests and review the cest datafresulls.  These
personnel aise daspect for confermance after a1l repair, vework amd relest.

Pregaration for Shipment - The &CU is packaged actdrding to 2280246, Frocess

Stardard for Fackaging aml handbing puidelines. Al1 related documentabion including
assembdy driwiangs, Parls List, ABPL, Tesi Data, atc., is gathered and held in a
documentation folder azsigned specifically to each assembly. This Falder 45 retained
for reference. An EIGP 3 prepared for each RCU in accordance wilth the remquiraments
of WS—2593176. RCA OF and DCAS persoanedl wikness crating, packaging, packing and
marking, ong review the EIDP for completeness and accuracy.
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oss of oad Field syun.

TSN
Board Decodes ar Line Orivers
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Losi aof video routing
capabidity in Y5U.

Mural L[ase: L
Loss of wission critical
widan

OPCRATIOMAL EFFECTS

Lass of video. Possible loass of najor mission objectives due te loss of RMS cameras
or aihar required CJmEras.

CHEW ACTIONS

It possible. continue RHS pperations using alternative visual cues.
CREY TRATMIHG

Crew shauld be trained to vse possibla alternatives to COTY.
HISSIO0H CONSTHALHT

Where possible, procedures should be designed sa they can be accemplished without
COav.
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